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(54) WIDEBAND OPTICAL RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wideband 
optical receiver which can receive a high quality 
frequency multiplexed multi-channel FM signal while 
reducing group delay distortion, can optically transmit an 
FM signal subjected to collective FM modulation with a 
multi-channel signal, and can receive a high rate digital 
optical signal while suppressing waveform distortion. 
SOLUTION: A light receiving element 101 and a 
preamplifier 102 are flip-chip mounted on a multilayer 
substrate 103 incorporating a capacitive element 109 
between a bias terminal 105 and a ground terminal 106. 
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(57) [g**)] («E^) 

[tun mmmmz-z&mv. Aire* 

IffWt^WA /<-f7^l0 5iffi)«f 10 6O 

rafcssjrf-i o 9&i*>m.zixiz&mm®Li o 3-htc, 
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b. 

JS«**oiWWfA£;h,S«tt*^£, 
*» l 2 Ett<0&ff ttttSflTttK. 

ffirffig jt* r * ttffiuci&jR $ ixfcwr- 1 ntiE*i 

«**o*»««^i:©DII«c«l«S*b-C*9, MISS 
WE#JBaMrtoW1Wfk*^«:»«^*SW«*f4, iff 
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jmtes**^ t *sstc«» £ tutm* t mmm 

t&E****** 7 y * ?t y zrmm £ ti& ^mm&L t % 

20 mu^%m^(Dm^mtim^ t m&mt&* t <om \m 

mm^ytm^y^r^mm^mm^thtc^bmmm 
&m*b&ffi*L. 

[88*5 9 ] j£«r« F Ml««ft$)ot, 
JO A/JSixfe^^^/^FDMW-S-^^StftXWISn 

\^xmjj-rz>mn&m.nb. 

mmytfflm&&mm*<b<o-i£FMytm*§rb, mmmi® 

SFMft{i-^£, ii&E^«»««a»k^ffl*«#£0> 

mm^m^m^tim^bmmm^b<om\zw 
A£tiz>t&mm*b. 
so mm&ytm+Rxf&tfiM+fry y ^fy^s^s 
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mm* t sr-&tp, zs»« f m« ws*ea6««. 

[000 1] 

mmc f Mxn ^xytmm-r z> xs*«« f M^wsbte 

iffiKBlcH't-*. 

[0 0 0 2] 

* a % y r 4 '<mm &n$L $ tux v ^ e 

[0003] Jbia*7r-<^ii«-Ctt. *7r^f^ 

es**xfc#«**a«r3fc««>ic* #»flr«ijWBv^ 

J:tWB#TOa*EB4*vC^S. a#*m4, 20 
(Cli7^h^t-K («7\ PD^0&I2-T5) 

a«JBftic*-e*MBS*b*. 
[0 004] £1±<D X 5 ft**«K«©a 5 ft# 

icout, aft-eii i GH z Ic^XiiLJ; 5 £: LTV>6 0 
[0 0 0 5] If^ft^S SE95-141, OC 30 

S 9 5-9 8 ( 1 9 9 6 - 2) lCf4, Mttflt^ftffcdJx 

[0 00 6] £Lb<D F M^H $ tl1t&7 >*/i><D&Mi 

a{BSB*Sj&K£ft*. 
[0 00 7] i«fltt©#«»*«*«*fcfflfc^*a* 
^£LTI4, 7/<7^>x7th^t-K OUT, 
APDirW&lS-rS) ^bttTjoD, MI6 3, 40 
9, pp. 911-914 (1994) thtzM 
-?I4, 1 0GHz£JL±<OiBaj£««:««i-Sfc«>. 7^ 

[0 008] fi£*C0jKffir«*;a«KH-C«. ±»^A P 
D£fcl4P I N»7t h*^ a— K*3it/S8BitB« 

©MJCffl A£*tS 0 
[0 0 0 9] ^^T% Hi 614, t£*<Oj£^JBbfcaffS 

ao»fffi«jSSr^-rEi-cfcs. mi 6k*5^-c, pin 50 
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7* h^*-K«-Ci*Sftfci*«^ 1 0 111, S5 

[0010] s^ioiw/qr^io 

-<7^1 0 5 iS»BW-l 0 6 fcOHBlCaVf^* 

1 1 orts»«$ix-c^5. 

[001 1 ] £l±<D%:ltm* 1 o 1 14, *7r>f/<l o 
4S:iSi:TA*Sttfe3t«-»S:««ft^K«LT. flu 
IVHBi 0 2{cttJ^-r^o 

[0012] 

[»W*s»*Li:5i:-r5BUI] La>UMS&, f6*«o 

xe»«*a«3SB-ei4. *f+y*/Hit©-»FMiE 

0 1 ^ftl^^frS^VxVlf 

1 1 0JtW*«r««-*-5B«i:lc4**t5*4-f ^ 
* * MSBf 3 ^SStl: J: 6 t?-=* i^jW6£i- 

/HI £*Wc F Mff U 

[0013] ftss^jEffir^aw^Kiftii^T*^ 

[0014] ^n^>X.»-, *&W<Dm 1 <£> B ^3^4, 
^ v^/Wf #-C— »K« $ titz F Mff-^^IS^ 195, 

v^FMfs-?-s:aft-r5«t 5 ufc«*t*iit#«*a 

[0 0 15] £fc, *5BW<OlB2<Z>BWl4, flfe^irV^ 

/hb #-<?-» f MSN sttfe f mt^*%textrz>im 

[0 0 16] ^ biC, ^^0^3^@^I4, iSat^v^ 
[0 0 17] 

»^ffiJttStt-C*3 «9 , *A*ft-§-Sr«ft«*^K»"t-S 

a**^t. g**^ic««$n-c*5 9, m^ff#^ii 

««t»4*JBS«±^7y jx^2x^H8$ttrv^ 0 
[0 0 18] m 2<D3§I^|4. j£fflr«*a(S3Sfi-C*)0 
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[0 0 19] »3 0^Ktt»l*fctt»2^«Wic:a« 
[0 0 2 0] m 4 l £/ctefg 2 Olg^^^M 

[0 0 2 1] » 5 JKfflF«^Sff^BT-*>o 

[0 0 2 2] 16 0>*gHtt\ S»««S«SItfco 
[0 0 2 3] S7(O^H jEflMfctSMSSSB-Cfco 

w^r^ mmcmm ztntw+t mmm t <o no 

[0 0 2 4] SgsoasWtt, j£Sr*S#g:{f3£B"T?«bo 

[0025] £x±<Dm i 8 ^an ic^nrf, st^ 
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[0 0 2 6] mi— 3l8<Z>$59iK:<fc*Ltf, 

/Wt#«rfiiSi-6»&lc, t'5/hx7-^t6:^ 
*s-C#S. £<bic, JBi-»8<o*WlcJ:tLtf, BSE 

w 

[0 0 2 7] m9<DftW&. XSfflr«FMSEMS!*fi268 

/a ttftKM * ttfc-g F MjtfS # Sr^-T 5 S3E W 

^tt, ^fp^ 

FM*««**r±J*-r6*^ny>r>'ttJfttti:, ft— 

«»ffltt*fcoW»cffA*tLS»tt:*^fc, 
[0 0 2 8] 

W<Dm i ^^JSo^ffi(c^SJi£^«)tSftgB^<ll^cco 

^itm^ ion:, itBitHS 102^ ^mmm 

103^ /<-f T ^SiB 1 lOSt. »*«8^ 106h 
ffl«C<0/^y 10 7*, M$k(D \?Tm& 108*. 
m*l 0 9 ir^riixSo 

[0 0 2 9] Ull <t 9 S*^^- 101 Rt/Htf 

BiffSS 1 0 2 #^g^ 10 3 ±<DW.m 

IfrPktt. ^10 7^U, #*T-<OffiftBD^S 

[0030] stytm^i 0 Kox^xo^mm 

trr^^i 0 8^u, '^Txi&f-i 0 sicttMS 

[0031] mwmmrn 1 0 2 Aswictt, # v <? 

^^MOt^SffiV^btt-S, C160Htl®i^*l§§ 1 0 20 
50 1 ocoagtfF-Sffil*. 1 0 3 JtCD«ffi«ST\ 
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6lc:gM£;fx6o mf©*S"P§2§ l 0 2 <Df&o l 

ig^Ptt, 2i(D/<y^i o 7^J:t;#ilfii 0 3±o 
WS»=Ft:itL,X. £36*^1 0 llcaaKSixTV^. 

[0 0 3 2] £7c, #Jf g« 1 0 3 <Ol*ifiro«\ tTT^ 
#1 0 8fc*U/W77jJfl 0 5 fcJftfcSnfcfBl 

oiih trr»# 10 8*^ LtttttH^ i o e t » 
[0033] H2it h i tc^-r^sm ^bohj&s-c 

£>3 0 B2lc33Vvc, *77^^10 4fte«LtA* 

0 l *«ixa«»©»bl£**$*i* 0 3**^1 0 l 
-e*£Lfc««liffl»t«»i 0 2 1cA*S*l<5 0 

[00 34] Sff^- 10911 ^7^^ 1 0 5 

[0 0 3 5] iff^ 109 fc^JIKK 103 oop»s£i$ic 

*r, m$cvc<Dmmmmyv-^>- h 1 12^ 

yf>tiii4^m c^i/y-y^-hi 1 
2i3J:(;3y7>tii I4 0gf^ffl»«cn ^fc'O' 

1 0 8t?aK?t3&SS*?>*tSo Sbfc:, 9 
* t T/l> * -t(DU^m £ ^ ft 5 =* y^f^^M 1 1 4<D 

1 1 3Am&t$ti. *<Dmma*bstm\zmm'<*'—i>'& 
trr»fH 0 8^»rit**tfcWMIffl^y — 
hi 1 2 ^ii L«t 5 c >ti 1 

1 4<Dffimfr(b=*>f*>-y-mmmi 1 sxmAytc^m 

[0 0 3 6] 7y *y7^v7nmmb UT«fRlx.H ft 

1 Atfflftfiii««i 0 2oJg^-lt«<o±jc!7-<ir^V7 ? 
-f v ^SfcXfcfc 46 o # Sic J: o X A u ft if it> h ft 5 SS&m 

c * ic£ o % gstsi^ 1 o 1 Ritmmmm 
mi o 2 t&mmmi o 3 ttom^ftmm&m&ztix 

JUfiffiBitWSl 0 2i:#iSSl 0 3-C»rit$*t5£ 

t 7-&mmm.j&®ftiz®--\cft&i$tix 
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[0 0 3 7] [I]2tC:Jo<^-C, )t77^^10 4^f)(O}fe 
m^-t. 5**^1 0 1 i:0|S^jiS3aA#t^0 7^ b 

[0 0 3 8] ^ CO ct 9 ft IstzZb^XK), 

-^fc»au eas««ici3its3Pfflft»a«wtt«:# 

[0 0 3 9] »l<0|llfi*ffitC*i^-C, gj4CO[Hl 

ttHid^-r J: o ic x gfjgiiips^ i o 2 ts**^ i o i 

2 3 U 1 0 9 <b LT, ^ T*«BT- 1 

0 5 £«Jfi«H s -l 0 6BUc*JlS«rt«Crt«*nfcfc<0 
&m V^fc*«jC-*-S HfJgi^*!^ 1 0 2 

SbJd/2:»«^5Pafti¥51jffi»tt«:#5ri:3ds 

[0 0 4 0] 5 coining] (c^Ufc J: 9 ic, gft 

^1 0 l©/^7^«ffl 0 5«0>«ifitfBT-l 0 6^ 

cor^tc^ft^T- 109 stkw, mm* 123 ^m^s 

^•131 <h^i&*^-i 0 6WKNttb*xT^*J:5ftft 
0 3JilcS*^l 0 l«:7y y^y/IgU W^J 

50 131 tmrnft* io6t <nm\£Wttm* 123^ 
mm ^tzffirfi&m^tcyt&mmwt-rz z.tx. 
^101 & ftmi,frft&mmm<Dftm£mmmm®&m 

[0041] mx.&, m 1 <oniSi»ffii-*5v^r > m&m 

S^0. 1 7 p F(D I nGa A sjf £ ifif^P I N 
7t KtCF^^S^ 1 0 0 p F co^m^S: 

^ Ufc-fe #®StSJc, Affirfifii 5 0 Q ^rSlK 

^0 Lfc^, 1 6GHz*mft»Ifi«tt«:»5ii: 

[0042] gi 7i^ s mwic^ksc. i&mzmmmmm 

^77^5 0 H7^*5V^T, Mlal*. il(OT« 

»Ho»tt&^UTv^5. 17 (a) fcJ:t/Pgl (b) 
^^^e^ft«t9»c. »10HJS»ffilc«S*S«8B 

50 w-m>temmmm&i>m<btix^z> 0 
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[0 0 4 3] (»2<Dsasjgffi) men, *«w<o»2 

[0044] o£9. iiii<D;ft^ffi£Btc:j3^Ti2, ^ 
mmm i o 3 rt*>sft*^ 1 o 9 *xm-rz>ttfammx 

*g«3£H-Ctt. ^SMl 0 3<a*feg^oR®|sj;»9 

[0 0 4 5] ^±o^iS/£<D|&^T, H8<o*S«3SH 

A, 8 lessor, H l <nffl&\ctt^-tZ>i><D^tt:m- 

[0 0 4 6] ±IBffiaiL«rJ:9J**WlcKW-r-5t, ^ 
JB££ i o 3 ortwjctt trr w# ios^ ut/w r 

1 0 5 £»JMB^ 1 0 6 £ »c»«£;h,fc»ft®ffi 
iCfcSSSSTM 0 9d5»*StfC^So *flR]««lcJ: 
0«*ixfcR««il l 51*. ^OiM{Rdl-^££*i-C^ 

z&mm 1 1 6 o^i^j: 9 tiisR«*^»«--c»jas 

K3 0 ^^J; p/iimg l l 5 i Itl^o^* 

9 ft «imjm ^ y - > h &mm L«M-a - fc -e 

[0 0 4 7] KJb^J:5ic*ftSl^-i o 9«ts: 

[0 0 4 8] (»3©Hft^ffi) *KW<DmS 
[0049] o* 9 . 08 G>#fi«SM-cri, 

9 0>#sMras«-cw\ sa*^ 109 t:»*-r*»»ic 

[0050] »±<offijt/acoi»v^-c. m9<D^mmm 
tf>, El9fc*3v^c, (H8£o^^te^i-6t>^^^l^— 

[00 5 1] ±mtem&&£*)Mttmz® t W-t2>b, & 
T*^l 0 5lC««£*Lfc««£, trT^f$l0 8$: 
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o 9 asj&ssti/o^. «a*^ 109 trmsHi-zMfii 

[0 0 5 2] J: 5 6*1*^ 1 0 9 S:*«t5*i6 
tLm B10 (a) ic^TJiilc, t7;^0 

as* * ^ 7 * £ r s t t <om&m\z <t y> 

WiJH^y— vs/— h l i 2cd3t5££B#I^ Ag^ 

h&SUBiJ, Rl*S*T=>^>-y-/flS«l l 3$: 
ftfc^yfyfl i i 4£#?;£-r£o 
[0 0 5 3] *r<D«L El 10 (b) {C^^o^ = > 

Tis-v-m 114 t£tm\cnm'<*— >&m#izti. *r 

»#1 0 8«^f:»Iffl^y-y->» h 1 1 2 

20 4raWK5>«rlft*U 9 0 0t:oa«ft?«««rff5 o - 
tiiaot, B 9 ©±5 l 0 9^SS«i 

o 3©rt»:»/J4n5, 

[0 0 5 4] &±d»&n&^ftJ:?Cc« H9o*S«S 
B-CI*. Sfi*^i o 9 03fi«(0*.|ci»R«*<©tt-»«r 
fltffl U *tta^©«»jcWR«W«-«r«ffl L*v\> 
-tott*. *JBS«l 0 3 ±RXf*:<Dftmcte\,^x<&<D 

[0 0 5 5] HI ltt, 

^-r!Tf®lI]-e£><5o Eli io*SflHS«tt, ii^ti 

* itK-r « t . s^^t- i o 1 3&«a**^ i 2 2 Kftfr 

IB«F**rttU *©BBtf»t5. 
[0 0 5 6] S^t^T- 1 2 2 ti, ii2 id^-T J: p tc, 

^ 0 Bl 2^cjoV^T, 5**^1 2 2tt. ft^lftictea 

^ h^W*- KOptii l 7li, «8Ip»i 2 
0 LTfiSW* 1 1 9(D-«^i$n^o 

sfitf*i 1 9owii, gife^T- 1 o 6 tmmz 

[0 0 5 7] U±<Dt&&i#il 1 9*rtKLfcg**fl 
2 2 0«jg^-««, &r^mB4HI«l 0 2«>«9?-SS«rR 

Hi l JC^-TJ: o /<y/i o 7^tt7y y-ff- 
50 [0 0 5 8] S**^ 122 rttd«fifc$ix6»fin[ft 1 1 




// 

8 : 2<£>N i <tC r <D&&& 5 0 n m^CS<Df5Ktt^ 
^CirlcJ; 9, »fitffi*sft4 0 Q<7>}gfetf£i 1 9 Sr71£j£ 

[0 0 5 9] a_h<^ct 9(C, #Jig^l 0 3_Lic, SJt: 
#1 1 9trtllfc5**fl 22^:7^ yZf^yf% 

lfiHi-SffirttiiHSl 0 2 £<7>E&P&£0. 5mm^±C 
gftflf^l 2 2 t«r«if«»l 02^, £9 g& 

[006 0] ftis, «±(D HJS^ffl-cti, SiftiSIT- 1 2 
2(1 ^tl©7t h^Vrf— K*r*tfi: UTR^Lfc 
TV— tl^7^- KSrfflv^r, SftsSiT- 

[0061] (if* 5 *>njBgffi) h 1 3 n *mw<Dm 

HlxfcSo HU3H Wi<D*tikftM1rZb. HuSii 
<SS§1 o 2:fcJ;tR:*Uc£^£&5^v:7 p i 0 7*s N fi 
JnSiT-i 2 3l:ftbSjgTffiit5c i3a#gff3£Be>ffl 

[oo62] setsidF- 1 2 3 n &mmm. 103 <d«^e 
•ic-(*»fc*/fts*LTv*5. esa^F-i 2 3 

H /<>^ 10 7 IT, gftiff^ 101 
ti trrwflci 0 8£:frL-cgMfc*B^i o 6 tmmzti 
[0063] h 1 3 (nyt&mmwnm&^mc'D 

V^T, 014?r#Il.Trat6 o El 14 (a) fcfc^ 

mmrv—^is— h 1 1 2t^yfyti 1 1 4^^ 
i&tf^ur, ^ISt6i0 3WtSo :^ii4 
(a) 4#itri8tt, ^l^iw^it-fc 

[0 0 6 4] 14 (b) lC7TvTJ;9^ -hlB^ 

JiSfil 0 3_bte, Ru0 2^^fc(iLaB6^(Of 

etst^- 1 2 3 &&mmm. 1 0 3 os^tc-^^ic^ 

[00 6 5] g^tst^ 1 0 1 0>«H L ««£rKttfc 

10 7^1X7^^^7^118*^ ClixtCio 
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t\ mi 3ic^-r«t9**gfs&B^^8^6. 

[0 0 6 6] K±©*5tt#a«§S«lcJ:9, fiifcSi^ 
12 3 ^SfltSi^ 1 0 9 *Otta«fc#B»flUl 
t*t7*-;HM lftco^y — h 1 

1 2#<OJ?£) 8ft©Elt/i5. ^<£>J;?lc, SMi 
1 2 3 t SfiUi^ 109t L^ffiB-CSStt-r 5 

/0 [0 0 6 7] (fg 6 OHUfcJBffi) [H 1 5 H #389!<OSg 

&^-t7u y?mx~&Z> 0 Hll 5l£*5l^T, fteiSfifi 
fl FM^lgt2 0U, ^1352 0 2^, ^t77 
^^2 0 3 tS:«x.TV^. 
[0 0 6 8] £fc, FM«i2 0 1ll ftfflKSSE 

n« 204^ mw&mn 20 st. 20 e 

t % it— 7- a ^tftttffi 2 0 7<t *rffl;LT^a o 

[0069] &tc, ±m<D£o\cm&£tiz>yt&mmw 

(DW)mc-o\,^XWiW-tZ>o FM«WSI2 0 1© 

20 ftJS«»£WSH$2 0 4 Kill ^fflx^StLfc^^v 
^/VF DM«t^A* $ *i5 0 2 0 4 

[0070] mummu 20511 ^£>j£& bttfcK* 

2 0 6\cmt)-r^o 

30 [0071] yt&mu 2 0 6 a. m&&&& 203^^ 
<on«m#xt. *MM^2 0 4^b^-ffiFM 

*«*t*r»-&-rSo ^fo^yttSS2 0 6H 
*-&«t«l5 2 0 6*>b^ttJ*3tffi^3tSaE»Srfiror, 
*«jfi«3EW«R$2 0 2A^O-|gFM*«t^, 
Sffi2 0 3A^<D^ffl«JB*i:©3fc«»!RoSlc^bv^ 

[0 0 7 2] ^(O-gFM^SSm^fl^-li, *i£<fSl5 2 
0 2icJ: 9*3MEKlH*ix, *7 7 ^^2 0 3^ir 

^0 [0 0 7 3] ::t'. u #4 2 0 611 

■TJ: 5<c*Sft3£fitcJ:?)|Sa*n6o 
[0 0 7 4] H6*r#BH-*-*tftfWbA»ftJ:5«c, ^61 

^103 <Df*9^ICli^S^ 1 0 9 &ftl&£ivX*3 *) , 
a«#BSfil 0 3±«Cg**^l 0 1#7y^fy 

50 e^^ix, **-t-6»«jBIS^ffi«**t-C, AK** 
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[0 0 7 5] m 6 tDtmj&ffiTQl*.. ^ro^ 

^min 207 <n%m&&itm e tc^-r^^^tt^ 

[00 7 6] ^±Eft^ L/c£ 5 Id, *mMMm<Dtu&i$ 

[0 0 7 7] 4c|lGH»fllOje*«jbSfltXW3J: 
tW£#« F MSBSbtfiSiSfitc £Z>y*iS?Ma^Z& 

[0078] u±<7>m i 6 ^nis^ffl-ctt, 

[B®<affi¥ftlft9!] 

[HI l ] #389itf>gs i <Z5^JSo«?ffiJc«5JK»«*gfB 
[B2] Hilc^i-*Sf9Kfi^lHlBia-e*>5 0 J0 

[u 3 ] m&m* i o 9 £#/i®k i o 3 ^rt«tc«fiK 

ft 1 <Dffif$LM*7frr\BmmX3bZ>. 

[H5] «lfl>SOfc»ffllc«6jE#«jt_g«KBottw 
»2 0«fiK«S:^-riiIKH-e*>5. 

[13 6] H5Jc^-rj£W«*S«KH«o«^«»Sr^ 

[87] »i(o*fli»lB^«6xs:»«*S«3£«i-*3*t 
■S»3i«««o»«W»tt*r*^-^9 7-C*a. 40 

[B8] ^w©»2ojas©»«ic«6i2:»**** 

[H9] 3 OlteO^ffilC^^^f Sc^f 
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[El 1 0 ] Sft*^ 1 0 9 t»*t5*fttRWt6fc 
<>0>B-C&><5. 

[mil] *«w<o*4ojia5^fflic«sx£:«r«*a 

[0i2] a 1 1 ic^i-s**^ 1 2 2 <onwm&* 
TF-fmmmxhZo 

[111 3] *«M<0»5 0||ljfi-»fflJc«5i2;»«jta« 
36B«>«riio*K«:^-t-WfB5B-CfcS. 

[Bi4i gii 3 (Dft&mmw.<DW&j:m&m>w^~z>fz 

tb<Dmx£>Z> 0 

[115] 6 OMMllcff d£ff«F MX 

Bf8*eiSKB©«rit*r^-#-^a ^@ffc5. 

[13 l 6 ] {e«ojC«f««S{t§BBo»rB«lig«r#-rB 

[^#offt^J 

i o i suttm* 

1 0 2 HUgli*!^ 

i o 3 &mm& 
104 jtyr4'< 

10 5 s<«<T*%&^- 
1 0 6 
10 7 

108 trr** 

109 mmm^F- 

112 ^y-y^- h 

113 ^is^rl/^W^M 

114 ^V^^/l 
1 1 5 0gfB#Jl 

116 f&jftS 

1 2 3 J&fitSi^- 

1 3 1 ffl**-^ 

1 2 2 st**^ 

117 plffi 

118 si^tBum^ 

1 1 9 mutt 

120 ftttffittpHHF 
12 3 SSt*^ 

2 0 1 FMKMSI 

202 

2 0 3 %~?T<<'< 

2 0 4 XM&ftXMff 

2 0 5 ^ffiSS&A 
2 0 6 

2 0 7 jt^-r o #4 ^KKSfff 
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CO 

cd 



CM 



CD 



f 



CD 
CSJ 




SB 



KM 



QO? 



LO 
.G5 
CM 



(51) Int. CI.' gffi»JSa# . FI f-?3-r 

H0 4B 10/06 
10/02 

H0 5K 1/18 
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(i2)&m% mm m- 

*Jil»&iRmjSHitf-TB i#45# 



F^— 5E336 AA04 BB03 CC53 CC55 CC56 
CC57 CC58 GG11 
5E346 FF34 FF45 HH06. HH31 
5F088 AA03 AA05 BA02 BA20 BBOt 
JA03 JA09 JA10 JAM JA20 
KA10 

5K002 AA02 AA03 AA07 BA05 CA01 
CA07 CA15 CA16 
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□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



